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THURSDAY, NOVEMBER 10, 1898. 


AN IRISH ALGEBRA. 

The New Explicit Algebra in Theory and Practice : for 
Teachers and Intermediate and University Students. 
By James J. O’Dea, M.A., formerly Professor of 
Mathematics, Natural Philosophy, and English Liter¬ 
ature in St. Francis’ College, Brooklyn, New York, 
and St. Jarlath’s College, Tuam. Parts I. and II. Pp. 
x + 616, liv. (Longmans, Green, and Co., 1897, 1898.) 
HATEVER may be thought of the body of this 
work, there can be no doubt that the preface, at 
any rate, is remarkably explicit. 

“ The 1 Explicit Algebra’is the result of the Author’s 
earnest desire to facilitate, as much as possible, the labour 
of masters and students in this department of Mathe¬ 
matics, and to enable them to obtain the maximum 
results at the minimum expenditure of time and trouble.” 

Again, 

“ The Author has spared neither time, nor labour, nor 
expense in his effort to make the work every way worthy 
of the object for which it has been intended : namely, as 
a theoretical and practical text-book on Algebra for all 
grades of Intermediate Education, University Matricula¬ 
tion (Pass and Honours), and First, Second, and Third 
Class Teachers.” 

Finally, having doubtless observed that a certain pro¬ 
portion of reviewers derive the substance of their remarks 
from authors’ prefaces, Mr. O’Dea thoughtfully provides 
us with a well-balanced appreciation of his treatise ready 
to our hand. 

“ The leading features of the ‘ Explicit Algebra ’ are 
fulness of detail, without being uselessly exhaustive ; 
lucidity and conciseness of statement; brevity and neat¬ 
ness in the manipulation of examples, which are numerous 
and varied, together with copiousness and variety of 
exercises methodically arranged, while the disposition of 
the various portions of the work considered as a whole is 
in strict logical sequence.” 

In order that the reader may estimate for himself the 
justification of this modest prologue, we hasten to give a 
few illustrations. 

Page 1, Definitions 3, 4, 5 : 

‘‘ The Symbols of Quantity are the letters a, b, c, 
d, v, w, x, y, s. These symbols are used to represent 
numbers.” 

“ An Algebraic Quantity is one that is expressed in 
algebraic language, and is supposed to be known or 
unknown.” 

“A Known Quantity is that which contains a given 
number of units of the same kind, and is represented by 
the leading letters a,.b, c, d.” 

Here is fulness of detail, without being needlessly 
exhaustive ! 

Page 12 (the last of three pages devoted to addition) : 

“ N.B.—When dissimilar terms which are to be added 
have a common literal factor, which is called the Unit of 
Addition, this factor may be annexed to the algebraic 
sum of the others. 

“ Example 5. Determine the algebraic sum of 
2 a - fb + c, 3c-4 fa + b, 3a + d- 2 fc, m + n - 3 ga. 
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“Arrange thus : 

2 a - fb + c 

- 4 fa -r b + 3c 

3 ag d -2 fc 

- 3\/ a + m + n 

(5 fa - 7) fa + (fb - I )fb + (2 v 'c - 1)2 fc + d + m + 

Considering that “literal” and “factor” have not 
been explained, that nothing has been said about surds 
except a scrappy definition of the “ Sign of Evolution 
only intelligible to those who know what a root is, and 
that the student has actually been left to himself to find 
out that 2 a is the product of 2 and a , this is a good 
sample of Mr. O’Dea’s ideas of logical sequence. As 
another illustration, take the fact that the pupil has no 
opportunity of practising the use of symbolical language 
intelligently until he reaches problems on simple 
equations, p. 165. 

The proportion of theory to practice (and such 
practice !) in this remarkable book is perhaps one to 
twenty, on a generous estimate. Here are tastes of the 
author’s quality, when he digresses for a time into the 
barren wilds of theory. 

“When an algebraic expression containing x is divided 
by x - a, the remainder is the same as that which results 
from substituting a for x in the original expression. 

“ Proof: Let the expression ax 3 + bx 2 + cx + d be 
divided by x- a until the remainder R, does not contain 
x, and let the quotient be represented by Q. We then 
have 

ax' 4- bx 2 + cx + d m , -n 

-= U + K ; 

x — a 

“ .ax 3 + bx 2 + cx + d = Q(v - a) + R. 

“ This relation holds for all values of .r. Hence, since 
R does not contain x, it will undergo no change what¬ 
ever value be assigned to x. Substituting a for x, there¬ 
fore, we get 

a i + cdb + ac + d = Q (a - a) + R 

= Qxo + R = R. 

Thus, 

R = a 4 + abb + ac + d. 

This principle is called the Residual Theorem.” 

Observe here the charming vagueness of an “ alge¬ 
braic expression”; the ingenious substitution of R for 
R/(x - a), which is not a misprint, because the same 
thing is done three times on a previous page ; and lastly 
the use of the same symbol Q to represent two entirely 
different things, namely the original quotient, and its 
value when a is put for x. 

Here is the “ demonstration ” of one case of the rule of 
signs in multiplication :— 

“-ax - b = - a X m (assuming m — - b) 

= a x —IK in = a x - m 
= a x - ( — b) = a x b = ab ; 

.'.-ax — i = + ab.” 

The petitio principii in the second line would be hard 
to beat. 

As might be expected, Mr. O’Dea’s discussion of the 
theory of indices affords a magnificent display of his 
peculiar gifts of “conciseness, lucidity, logical sequence,” 
and the rest of it. To give one instance, on p. 37 we 
have 

“ a m _ a x a x «... (a being taken m times) 
a n ~ a x a x a ... (a being taken n times) 

= a x a x a . . . (a being taken m - n times) 

= ; ” 

and this is immediately followed by 

C 
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“ Proposition IV.—The reciprocal of any quantity with 
a positive exponent is equal to the same quantity with 
an equal exponent taken negatively. 

“ Proof: 


“ So, too, 


and 



1 


x n 

x m+n 


jpn—m — n — %—m 


“ This is a very useful principle, and should be carefully 
attended to.” This “ proof” is repeated later on (p. 253), 
and the rest of the chapter on indices, so far as theory 
goes, is of a similar kind. 

To give anything like a full account of the contents of 
this book, its utter absence of plan or proportion, its 
preposterous and antiquated arrangement, its shallow 
pretence of “theory,” and its innumerable misleading 
and even erroneous statements, would take up too much 
space. It does not much matter where we look. “ If 
one root of a quadratic equation be imaginary, the other 
will also be imaginary,” nothing being said as to the 
reality of the coefficients ; “ now the greater the value of 
n, the smaller does r n become. Hence (!), when n be¬ 
comes indefinitely great, r" will become indefinitely 
small.” “ Sum (1) to n terms, and (2) to infinity the 
series 1 + jr + 5X 2 + 7a- 3 + . . where neither in the 
question, nor in the solution, is any restriction imposed 
on the value of x. “ Let x = circumference of fore-wheel,” 

&c., concluding with “ x = 5 _ °4~ 156 _ 12 f eet _» « Kind 

29 

the values of x, y and z from the simultaneous equations 


x = a {y + 2 ); y = b (z + x ); z = c(x + y), 

and prove that ab + ac + be -P 2abc = 1 “ the only four 

factors of 30 are 1, 2, 3, and 5,”—so much for its accuracy 
in detail. The primary definitions and the four funda¬ 
mental rules are disposed of in fifty pages, “ imaginary 
quantities ” in ten, two of which are taken up by playing 
tricks with the complex cube roots of unity, while half 
a page goes to a misleading “ demonstration ” that 
sj-ax sj-b — -jab-, fifty pages are occupied by 
chapters on indices, surds, and simple equations involving 
radicals, very inaccurate and choked by the usual fantastic 
examples ; seventy pages are assigned to ratio, propor¬ 
tion, variation, and progressions: such is Mr. O’Dea’s 
conception of the relative importance of the different 
items of his programme. “ Elementary Factoring” (all 
jumbled up) will be found on pp. 57-73; quadratic 
equations are deferred until p. 319 :—logical sequence, 
forsooth, requires the precedence of Fractions, Involution, 
Evolution, Indices and Surds, and the substance is sacri¬ 
ficed to the shadow accordingly. Of graphical methods 
or illustrations there is not a trace : there is not a single 
geometrical figure in the book ; the bearing of algebraical 
sign upon the “sense” of geometrical and physical 
quantities is absolutely ignored; and nothing is said 
about the nature or properties of logarithms. Not only 
is it possible for a clever boy to work through the whole 
of this book, and be as ignorant of the theory of algebra 
as when he began ; he will be totally unacquainted 
with those elementary practical things which are most 
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important for him if he wishes to apply his knowledge to 
engineering or to physics. 

The book is avowedly written to help teachers to ob¬ 
tain “ results that is, to exploit their unhappy pupils for 
the purpose of scoring in examinations, and so getting 
grants, or scholarships or some other kind of profit. A 
method is recommended because it will impress an 
examiner more favourably, and earn a greater number of 
marks : the student’s attention is directed to this or that, 
not because it is important in itself, but because the 
candidate is very likely to be asked a question about it ; 
and an enormous amount of misplaced ingenuity is 
wasted upon the solution of ridiculous and fantastic ques¬ 
tions which ought never to have been set. 

It would not be fair to lay the whole blame for all this 
upon Mr. O’Dea. Like the poor Irish schoolboys, he is 
the victim of a most iniquitous system : that “ payment 
by results ” which warps and corrodes every branch of 
primary and intermediate education in Ireland. That 
this plan was originally adopted with the best intentions 
may be admitted ; but it is a disgraceful scandal that it 
should be continued in Ireland, when it has been (re¬ 
luctantly enough, it is true) abandoned in Great Britain. 
The evils of it have been exposed again and again ; it 
has been denounced unanimously by all true teachers 
who have seen how it works ; it puts a premium upon 
wrong methods, it encourages quackery and cruelty, it 
destroys sympathy between master and pupils, and the 
“ results ” which it produces are a delusion and a sham. 
It is heart-breaking to think of whole generations of 
clever, docile Irish lads condemned to the soul-destroying 
slavery which this rotten system perpetuates. And the 
evil is intensified when, as in the case of mathematics, 
the examinations for which the pupils are prepared are 
thoroughly unsatisfactory. Among the examples con¬ 
tained in this book are the following : — 

(1) Simplify 

b 2 c 2 c 2 a~ + a-b 2 

(a — b) (a - c) (b - c)(b — a) {c - a) (c - b) 

(Preparatory Grade.) 


(2) If a = 9, b = 5, c = 2, d = 8, find the value of 


c 

sja 


40 


(3) Determine the value of 


3 /1 _ ad 
1 \ 6 ? 
(Preparatory Grade.) 


\x l + (a + b)x + ab\ (x 3 + ax 1 + abx + a~b) — (a 2 + x 2 ) (x - b) 


when x = — a. 


(Junior Grade.) 


(4) If a + b + c = o, find the value of 

b + c . (P + c 2 - a 2 ) + ibA a (y + a 3 - F) + ?±i(a 2 + b 2 - c*) 
ca ab 


be 

(5) if 

show that 


(First Class Teachers.) 


■ *fi - **?- t = a+6 

X + (1 + X 2 )t 

(6) Show that the expression 


(Middle Grade.) 


(x + 2)b ( 4 _j 

(x - 2 }*\ (x 2 - I) (x 2 - 4)i + (x 2 - 3)x + 2 


is 


equivalent to the fraction 


1 + x 
1 - x 


(Senior Grade.) 


© 1898 Nature Publishing Group 












November io, 1898] 


NA TURE 


27 


Of these (i) is far too hard for any preparatory grade : ; 
(2) is a fine derangement of symbols, wholly unlike any¬ 
thing that occurs in practice (properly so called); (3) is 
a miserable trap, presumably set for the purpose of 
inducing the candidates to waste half an hour in work¬ 
ing out the products ; in (4), if you guess that “the” 
value is o, and are handy with your dodges, you will 

score heavily, otherwise-! ; (5) and (6) speak for 

themselves- Other examples, equally absurd, may be 
found by the dozen in the “ Explicit Algebra ” ; in fact, 
if Mr, O’Dea has made a fair selection, it may be inferred 
that the Irish Government papers in algebra are oc¬ 
casionally very far from being suitable for the purposes 
for which they are supposed to be designed. How can 
teachers, working for a grant, be expected to teach 
algebra rationally, when the test that is applied to their 
pupils consists of a silly medley of questions, some 
threadbare and stereotyped, and others merely puzzling 
and artificial ;• while, with the exception, perhaps, of a 
couple of problems to be solved by equations, no attempt 
is made to gauge the candidate’s reasoning powers ? 

Meanwhile My Lords the Commissioners of National 
Education in Ireland refuse to budge, in spite of the 
overwhelming verdict of competent opinion, nay in 
defiance of the unanimous protest of their own inspectors 
(seethe Manchester Guardian for September 19, p. 7). 
No doubt their precious system works smoothly enough 
from their point of view ; the papers are set on traditional 
lines? the marks obtained are neatly tabulated, and the 
grants and scholarships impartially distributed accord¬ 
ingly ; how can any one, they may ask, reasonably object 
to such an obviously fair and practical procedure ? And 
so the costly, wasteful, and inefficient machinery con¬ 
tinues to grind ; for all the world like a mill devised to 
scatter the flour and preserve the husk and bran. 

G. B. M. 


CLASSIFICATION OF THE VERTEBRA TA. 
Syllabus of Lectures on the Vertebrata. By Prof. E. D. 
Cope. Pp. xxxvi + 136. (Philadelphia : University of 
Pennsylvania, 1898.) 

A Classification of Vertebrata , Recent and Extinct. By 
Dr. H. Gadow. Pp. xvii + 82. (London : Adam and 
Charles Black, 1898.) 

N almost pathetic interest attaches to the former 
of these works, since it is the last scientific com¬ 
munication which Prof. Cope was able to make to the 
world, and was sent to press only a few' days before his 
death. Its passage through the press was supervised by 
Prof. Osborn, who has added, by way of an introduction, 
afls.account of the life and works of the late Professor. 
The “ Syllabus of Lectures,” as it now appears, is a 
classification of the Vertebrata slightly expanded, and 
constitutes an elaboration of the scheme which Prof. 
Cope propounded some years ago in the American 
Naturalist. 

The fertility which Prof. Cope has always exhibited 
for inventing new names is here seen to perfection, 
though it will probably be regarded with some con¬ 
sternation by the rising generation of students. Tables 
are given showing the stratigraphical range of the chief 
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divisions, and the illustrations, though many of them 
crude, are a useful addition. 

Ichthyologists who are conversant with Prof. Cope’s 
works will not be surprised to find the Ostracoderms 
grouped with the Cyclostomes, but the definite inclusion 
of the Tinamous with the Ratite birds will find little 
support among ornithologists. Many of the expressions 
used are ambiguous, and even misleading. The urostyle 
of the Anura, being situated behind the sacral vertebra, 
cannot be formed of united lumbosacral vertebrae (p. 43), 
and the statements concerning the absence of median 
fins in Batrachia (p. 12), and the freedom of the palato- 
pterygoid arch in the Dipnoi (p. 17), require explanation. 

The editing of the w'ork, moreover, is not above 
criticism, Serpentes and Ophidia occurring indifferently, 
and on the same page, as the ordinal name of the snakes 
(p. 75). The oldest multituberculate mammals are said 
to occur in the “Trias of South Africa in the Karoo 
Beds,” (p. 103)—evidently a tacit reference to Tritil- 
odon —and yet Tritilodon is classed with the Gomphodont 
reptiles on page 65. 

Dr. Gadow’s book is more likely to find favour with 
European'students, the names given to the groups being 
more familiar. The convenience of the reader is studied 
by leaving the left-hand pages blank for annotations. 
The geological range of the extinct forms, and the 
geographical distribution of the recent ones are given ; 
and the glossary, showing the derivation of most of the 
Latin and Greek names, is both useful and accurate. 

Dr. Gadow appears to be chary of accepting taxonomic 
innovations, yet loath to ignore them, and the result is 
not unfrequentiy incongruous. He does not support 
Cope so far as to place the Ostracoderms with the 
Cyclostomes, but creates for them a new and unnecessary 
super-class, the “ Hypostomata” (p. .4), equal in value to, 
and intermediate between, the Cyclostomes and the 
Gnathostomes. And again, while not bold enough to 
follow Hubrecht in including Tarsius with the apes, he 
yet goes so far as to give it a sub-order all to itself 
(P- 53 )- 

The diagnoses are not always full enough to be effec¬ 
tive (that of the Prosauria, p. 17, not excluding the 
Geckoes) and even the most elementary student of 
zoology will object to the statement (p.. 43) that the 
tibia and fibula are separate in the rabbit. 

The book, however, in spite of some blemishes, will 
prove a useful addition to the student’s library. 


OUR BOOK SHELF. 

First Principles of Electricity and Magnetism. By 
C. H. W.'Biggs. Pp. 481 + xv. (London : Biggs 
and Co.) 

This book is intended, it is stated in the author’s preface, 
for beginners in practical work, and is an expansion of a 
series of papers which appeared in the Electrical 
Engineer. The author considers it necessary to lead off 
with a chapter on atoms, molecules, mass, force, weight' 
(and the fundamental units), work and energy. The 
idea evidently is to convey to the beginner information 
in a more or less familiar and chatty style, and the book 
is certainly readable. We wish we could say that the 
information was always quite correct. As containing 
examples of well-meant but inaccurate statements, we 
may refer to the explanation (?) of the different gravit- 
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